Novel approaches for the identification of nuclear transport receptor substrates.
Nucleocytoplasmic transport affects the subcellular localization of a large proportion of cellular proteins. Transported proteins interact with a set of ~20 transport receptors, importins and exportins, which mediate translocation through the nuclear pore complex. Here we describe two novel methods based on quantitative proteome analysis for the identification of cargo proteins that are transported by a specific importin or exportin. The first approach is based on SILAC (stable isotope labeling of amino acids in cells) using cells that have been treated or not with specific reagents, followed by subcellular fractionation. Applying this approach to cells treated with or without the selective CRM1 inhibitor leptomycin B, we identified substrates of CRM1, the major nuclear export receptor. In the second SILAC approach, digitonin-permeabilized cells are incubated with nuclear and cytosolic extracts in the absence or presence of particular import receptors of interest. Proteomic analysis of the permeabilized cells then yields proteins whose nuclear import depends specifically on the added import receptor. Using this system, we identified substrates of two representative import receptors, transportin and importin-α/β.